COMPOSITION ET COMPORTEMENT DES RETOMBÉES ATMOSPHÉRIQUES MÉTALLIQUES EN ZONE URBAINE by Azimi, Sam et al.
COMPOSITION ET COMPORTEMENT DES
RETOMBE´ES ATMOSPHE´RIQUES ME´TALLIQUES
EN ZONE URBAINE
Sam Azimi, Vincent Rocher, Daniel Thevenot
To cite this version:
Sam Azimi, Vincent Rocher, Daniel Thevenot. COMPOSITION ET COMPORTEMENT
DES RETOMBE´ES ATMOSPHE´RIQUES ME´TALLIQUES EN ZONE URBAINE. Daniel R.
The´venot. 14e`mes Journe´es Scientifiques de l’Environnement : l’Eau, la Ville, la Vie, May
2003, Cre´teil, France. JSE 2003 (1), 2007. <hal-00199310>
HAL Id: hal-00199310
https://hal.archives-ouvertes.fr/hal-00199310
Submitted on 18 Dec 2007
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
14èmes Journées Scientifiques de l’Environnement : l’Eau, la Ville, la Vie, 12-13 mai 2003, 
Collection HAL Archives Ouvertes (http://hal.archives-ouvertes.fr/JSE2003) 
 	

    ﬁﬀﬂ

































































14èmes JSE : l’eau, la ville, la vie (12-13 mai 2003) 










F'&¶E#(0 )(*&,+&¶.}IV0-(*&.)/0+21?A3'4sF'&Ì>ØI F1\&53'4sF%\<F'&6+H\+H0UF1CuI,&ª0-+}I .H\8\DA3'4sF'&872!\<>:9Ø.G><;=6><;>1­>!F}I ES]@?A(B4
FHC,E




















m /6.$46I FBI FH0G)+21­.}IY41­F¤>}+21,(*&?Aw(C,>`F}I ES]@?­>'\<.^E
(0G)(& AÚIVA(6C©F}I\<.!I .HA8\8\<FG=6F'&>).21VIVA<E$4\<F'&F}I\<F$41^&>)1,()1?A+}IT+&










&E41Q&?A I F'&<=6FU\<.1h+2J6A(6Cj).21 A&?A<F1CSC6F-1­F2)1,+&­FHCJI .}IVA[.&Q=6F'&40^A8\8A<F$4Wi1,+'& A=6FHCJIVA<FH\&Q72|-&?AÚI F2?Ì>bA8C0='4V&Io1?A<.1\8A&,+&












.E#(0yc,A8C6.1A&,(6C=6FEGF'&K=6F$4WIYB)F&=6F1,+'&E4\ I .}I,&%C0(04V& .)F21?09AR&
=*XpF'&IVA80ZF21¦\<F'&>&h(041ÌEGF'&ﬁ)1,+d)(C0=+21­.HCJI F'&O=6F'&¦0^A<E21,()(\D\l4s.HCuI,&M=6F4\<.ﬃ1,+2J6A(6C ).21 A&?A<F1CSC6F]
y
 













(6\8\<FGEkI F'&O(6CuI+}IT+409A& FHC )6\<.GE¤F<=6.HC_&¦\[.ﬃ1,+2J6A(6C ).21?AR&?A<FHCC6F<7IµAJB41­FU|?k]
Composition et comportement des retombées atmosphériques métalliques en zone urbaine 











      
 	   	      
      
 ﬁ ﬃ  	 
 ﬁ  ﬃ  
$    ﬃ     
( ﬃ   
 	   	      
      
 ﬁ ﬃ  	 
 ﬁ  ﬃ  
$    ﬃ     
( ﬃ   
¼n LSxkw9gJh6in¹r~w1|mw!oG6{pwGoJr<w4mwH|xkwdr~SZSyGwH|qsr89SDz|±yHxknpÅ66wH|q9kwGn<lUmw!~qUxkyvLnpSl
z|q6xkn<kn{w1l6lwGh
;F'& & AÚI F'&(6CuIQ+}IT+U)6\<.¤E
+'& &o41ﬃ4C.$WFA(B4sF'&VIT?F'&IØFHCJIo1­F²@^F21F&­.1A8\8\<F'&ÖF}IQ;:(B4\(60909A<Fd1F&k],+Q4s.kIo1­FA=6F²EGF&
&?A I F'&­>V1­F2)1,+'&ÌFHCuI .kIVA[.&z='4É0^A8\8A<F$4541Ec.HA8C6>OEBXpF'&Im =SA1­Fy)1,(E2/6F&=6F'&z&,(B41­EGF'&Ì>sI F1\&3'4sFB\[FÖIo1­.2[¹A<E1,(046IVA[F21
F}IØ\<F'&^.GE}IVAlZ,AÚIT+'&^.HCJIo/B1,()6A3'4sF'&Ì>:&,(6CuIQ)6\<.GE
+'&SmA;/,.}IT(B47T;.-^2>OtBr/Ft*X10ª>32*4/65gu*X87?­>}N .21?A&7YN`24KØ>
tBr/rﬁ|X0ª>12*4/65V|X17?!F}Iz;>1,+kI FHA8\ﬁ7T;K97>ﬁtBr/r:*X0ª>;2*4/<2:*X;7?­>b\<FU& AÚI F-=6F¨_ﬁ/SA[.HA&z7?_1-=Ì>}tBr/ru*X0²>
2*4/>25X?7?­>:&ÌFHC_& Alc6\[FH0UFHCJI<)6\l4V&G+H\(6AJ6C0+j=6F©EGF¨IYg)FA=6Fj&h(041­E¤FU1­F2)1,+'&ÌFHCuI F²\[.Uq(C,FU1,+'& A=6FHCuIVA[FH\8\<FS]Vr



























>rH Ω HAD\8\8A*+>yHA8\D\8A)(1­F-L] 2U]P? .2[¹A8C =6F=SA&F&h(04=B1­F \<.
0U.EDh(C1?A IT+=6F'&k).d1IVA<E$4\<F&k1,+GE#(\ÚIT+¤F'&f='41­.1CuI¶\<.)+d1?A(=6F=6FYE





















\YXpFG.$4i=SA&VIVA8\8\+¤Fy~*7or? c.HADC =*XS7 WIo1­.HCAmrYI='41­.HCJIOr%2A/©F}IO1?ADC%WG.2JFGmB\YXpFG.$4i=SA&VIVA8\8\+y~7.uB? c.HA8C =*X{.GE1A=6F
CSA Io1?A3'4sFA|dtZIp7[-K0LAuU_I\0(C1?0Z.2)B41­>CN!1,(6\<.$cC(C?='41­.HCJI}r%2-/UF1CU&­.H\D\<F:c6\<.1C6E2/,F!F}I!1?A8C%W¤.2JF<m4\YXpFG.$4
4\ÚIo1­.<)B41­Fy~7#2?Mc.HA8C-=*Xp.GEHA=6F4CAÚIo1?A3'4sFU|9I 7[-]0LAyu-E5Iß-B4)1­.2)B41­>BH Fd1­ENM?O='41­.HCJI!r%2/ZF}I!1?A8C%W¤.2JF








14èmes JSE : l’eau, la ville, la vie (12-13 mai 2003) 





3'4s.'& A IT(SI .H\8AÚIT+k=6F& ).21IVA[E$4\<F'&] 7CÍF2[Y[VF}I > =6F&ÖIo1Ì.$Z.$4W .HCJIT+21?A<F41F&G(CJI!0-(6CuIo1,+53'4sF©\<F'&)1,()(C1IVAw(C&










=+}I FGEkIVA(C8(C)SIVAw3'4sF 7=,; N2D7Ø-8N F21 M6A8CZ7\80UF21VAS)SIVA80Z. utttB?>)(*&F&,+#=6.HCuIﬁ4CUC+cB4\8A&ÌF$41ﬁ4\ÚIo1­.'&h(CA3'4sF









	 - |c.}I E2/ |dtE5U&E41.[V.¤EGF










XpF$W)6\(6AÚI .}IVAw(C5=6F'&1h+'&E4\ÚI .kI,&z=6F{1ÌF}IT(0c+GF'&¢.kIV0-(&T)/+21 A3'4sF'&z(BcSI FHC4V&<&E41\YXpFHC_&ÌFH0yc6\[F=6F&zj&?AÚI F'&.


















!\(0c.H\<FH0ZFHCuI >B\X+}IY4=6F=6F'&5[¹\l4sE}IY4s.kIVA(C&²I FH0 )(1­FH\D\<F'&5=6F'&81­F}IT(60yc+GF&²IT(,I .1\<F'&©C,F%0-(CJIo1­F.$4sE$4C,F
Z.d1?A<.}IVA(6CU& AJ6CSA[¹A[EG.}IVAlZFﬃ).21ﬁ1­.2))(1I .$4WA&Ì.HA&,(6C_&]N0+G.HC0-(6A8C_&Ì>_=*Xp.$46Io1­F'& EG.$4V&­F&O=6F:Z.21 A<.}IVA(6C-=6F'&ﬁ[¹\]4W
=6F-=+2)(*&?AÚIVA(6Ck&­F10yc6\<F1CuIF$W6A&VI F21)B4A&,3'4sF9\<F&[¹\l4WAZ.21 A<FHCuI=*X4CA[V.GE}I F$41¢E
(60 )1?A&¢F1CuIo1­F 5m uE5-)(B41
\<F;>1|F}IM=6F@28myut-)(041\<FU-6A²&o4AlZ.HCJIO\<F'&>& AÚI F'&k]g;F'&}Z.H\<F$41F& 0-(CJIo1­FHCJI¦.4V&F&?A3'4sF4\[F'&}Z.d1?A<.}IVA(6C_&&,(6CuI
='4È0F^H0UF-(1,=B1­F-=6F J1­.HC=6F41ﬃm9\YXR+GE2/,FH\8\<FG=6FB\<.y1,+dJ6A(C).21?A& A<FHCC6Fy)(B41E2/,.GE$4CA=6F^EGF'&>r5+1\+H0UFHCJI,&k]
XZF´)6\l4V&Ì>²\<F'&[¹\l4sE}IY4s.}IVA(6C_& .2)).21Ì.HA&F&ÌFHCuIE








(60 )(1I FH0UF1CuIG=6F'&^.$46Io1­F& +1\+H0UFHCJI,&G+}IY4=SA+'&G72!\<>ﬁ9!.¤> ;.G> ;=6> ;(/>;4s>ﬁL^>MµOFG>
HJ>}HC,>;0ª.G>0¨A[>N >}N²c>|->|-0c>`@9>ﬀCg?k]V;F'&z1,+'&E4\ I .}I,&40{(CJIo1­FHCuI\<F²E




Composition et comportement des retombées atmosphériques métalliques en zone urbaine 
5 / 12 
 
 
















































































































BDCFE GIHKJ LMJDE GNEOC PQHSR GUTWVB C EB C E G H JG H J L J EL J E G E CG E C P H RP H R G T VG T V


















.HCC'4sFH\&M=*X~2!\<>L-6A<>BµOF!F}IVHC-(BcSI F1C'4V&>&o41¦\<F'&>& AlW &?A I F'&O=*XR+}IY4=6FS]
;F'&3'4s.}Io1­F<+H\w+H0UFHCJI,&­>=6F40F^H0UF<3'4sF4\<F
%
A[>,KcªF}I _¦A(CJIO\<F$41F&ﬁ[¹\]4W=6F<=+2)(*&?AÚIVA(6CUEGF1CuIo1,+'&&E41¦\<Fy& AÚI F
=6FU;>1,+kI FHA8\¹]
%












0+G.HCS0{(A8C&­>|E¤F'&<Z.H\<F41F&0U.$W6AD0U.H\<F'&C,F&ÌFj=SA&VIVA8CBJB4sF1CuI3'4sF©0-(=+21,+H0ZFHCuIS=6F'&^.$46Io1­F'&-&?A I F'&k]!;F}I¹I F
1­FH0Z.21,3'4sF )F$46IV^}Io1­F9A8\8\l4V&VIo1,+GFUFHC¶EG.1\<E$4\<.HCJI 4CA[V.¤E}I F$41z=6FyZ.21?A[.}IVA(6C¶FHCuIo1­F9\<F&[¹\l4W¶F$WIo1<^H0UF&=6F9EGF&
&?A]Wk&?A I F'&k]62!A8C&?A<>LFHC[V.HA&­.1CuI\<Fy1Ì.2))(C1VIFHCuIo1­F\<F'&>[¹\]4W²0Z.$W6A80Z.H\'FkI¦09A8CA80U.H\=6FEGF'&&?AÚI F& )(B41E2/6.GE4C
=6F'&Q+H\+H0ZFHCuI,&Ì>`\<F'&Z.H\<F41F&y&h(CJI¢E
(60 )1?A&ÌF'&ØFHCuIo1­F rÈF}I.2>b0-(6CuIo1­.1CuIO4C6F-=+GE21,(6A&^&­.HC,EGF 1­FH\<.}IVA]ZFH0UF1CuI
[V.HAlc,\<Ff=6F'&-[¹\l4W=6Ff=+2)(*&?AÚIVAw(CmÉ\YXR+GE2/,FH\8\<Fk1,+2J6Aw(C,.H\<FS]¦XUFk)6\l4V&Ì>4EGF'&+1\+H0UFHCJI,&U&h(CJIJ+HC+21Ì.H\<FH0UF1CuI
E








14èmes JSE : l’eau, la ville, la vie (12-13 mai 2003) 

















 ﬀﬁ ﬂﬁ ﬃ ﬀ "!#
ŁOﬁ{o?%$oZŁOhZ K°muW¡aD{$S¤ ¥s$°¤§ ¨K





(C0=UJ1,(B4)F =*X+1\+H0UFHCJI,&ﬃ&ÌF =SA&IVADCBJB4sFy).21EGF}I¹I F+}IY4=6Fy=6F& [¹\]4WA=6F=+2)(*&?AÚIVAw(C=6F<1­F}IT(60yc+GF&
.}IV0-(*&.)/0+21?A3'4sF^FHCU1,+dJ6A(C-).21 A&?A<F1CSC6F]
%


























89;:'572 <8=8?> @BA/ 0
2
3 2 2
5 6 2 2





















I J G G
K L M O P
QSRT UﬃVW XWT U"TR Y4VZ U"[\
ŁOﬁ{o?%]oZŁOhZ K°muW¡$£{{$S¤ ¥s$°¤§ ¨Kr?Zuo®¶o¯m









=6F1CuI=6F'&OZ.H\<F41F&|0U.W6A80U.1\<F'&=6FS[¹\]4W©E¤FHCuIo1,+¤F'&&E41\<F{& AÚI F=6FQN .21?AR&
.$ZFGEG> m©\YX<A8C_&VI .21 ='4KJ1,(B4)F6)1,+¤E
+
=6FHCJI > =6F'&zZ.21?A[.}IVA(6C_&m²\YXR+GE2/,FH\8\<FU1h+2J6A(6C6.H\<FU1ÌFH\<.}IVAlZFH0UFHCJIz[V.HAlc6\[F'&k]
7C¶F2[Y[VF}I >b\[F{1Ì.2))(C1VIEG.1\<E$4\+UFHCJIo1­F9\<F'&>[¹\]4W¶F$WIo1<^H0UF'&F'&IE#(0 )1 A&FHCJIo1­Fyr¶F}I']
%
F'&=SA[Y[o+21­F1C6EGF'&=6F
=SA&VIo1?AlcB46IVAw(Cf=6F&+H\+H0ZFHCuI,&=6F©E¤F'&<=6F4WkJ1,(B4)F'&ØFHCuIo1ÌF{N .21?A&ØF}Iz;>1,+kI FHA8\bI F1C=6FHCJIzm¨0-(6CuIo1ÌF21<3'4sFU\<F
&?A I F =6FSN .21?A&)1,+'&ÌFHCuI F =6F&ﬃ&,(B41­EGF&.HCJIo/B1,()6A3'4sF'&)1,+2)(6C=+21­.1CuI F'&=SA[Y[o+21­FHCJI F'&=6FEGFH\D\<F'&=6Fy;>1,+kI FHA8\¹]
Composition et comportement des retombées atmosphériques métalliques en zone urbaine 
7 / 12 
A<1­>|\<.&?AD09A8\<.21 AÚIT+k=6F#\<.5=+GE21h(A&^&­.HC,EGF5=6F'&[¹\l4W>|FkIEGFG>3'4sFH\>3'4sFk&,(6AÚIØ\YX+1\+H0UFHCJIE








F&=6F$4W)1?A8C,EHA).H\<F&A&,(B41­EGF'&-)1,+&­FHCJI F'&A&E41ªEGF&?A I F=6FjN .21?AR&ªF}IUE#(CC'4sF'&ZE
(0^0UF
+H0UFkI¹I .HCuIªE¤F IYg)F=*XR+H\+H0ZFHCuI,&5&,(6CuIU\[F Io1­.2[¹A[E%.$46IT(60-(Bc6A8\<F7v-SI F21?CcFGENM ZN°hp>:rttBr*~ F¤ENMBUFd1Io/6>
rtt}|?ªF}I^\<FE2/6.$4[Y[V.dJFi41oc.HA8C7Y94AD\(&® N°hp>:rtt}|?k].AS1Ì>Æ\YXp.$c*&ÌFHC6E¤Fk=6Fj[¹\l4sE}IY4s.kIVA(C&U&Ì.HA&,(6CSCAe21­F&
C(B4V&)F21?0UFkI=*XpF$WEH\]41­F\[F E2/,.$4[Y[V.2JF´41Ec.HA8C,>Û0-(6CuIo1Ì.HCuI .HA8C&?A©\YX<A8Cg[¹\l4sFHC6E¤F0U.21,3'4+GF ='4)Io1­.d[¹A<E
.$46IT(60-(Bc6A8\<Fy&o41EGFy&?A I FS]
XZ.HC_&\<F¶EG.'&G='4 0UA<>M4Cf[¹\l4WK+H\[F$Z+¶F'&IQ1­FH\<FZ+k&E41!\<Fj& AÚI FA=6FA;(04\(60909A[F21F&74:t _JL] 0 ½
¾
] .HC ½u¿§?­>O='4
0F^H0ZF(C1,=B1ÌF=6FJ1­.HC=6F4153'4sFEGFH\l4AQ='4 &?AÚI F=6F;>1,+}I F1A8\<72||dtt _ JL] 0 ½
¾
]Ú.1C ½u¿ ?k]eXUF0F^H0UF¤>4\<F;=
0-(6CuIo1­Fi=6F'& [¹\l4W&?A80^A8\<.HA1ÌF'&UFHCJIo1­F6N .21?AR&-7*:Br _JL] 0 ½
¾
] .HC ½u¿ ?UFkIG;:(B4\(60909A<Fd1F&G7>5r _JL] 0 ½
¾
] .HC ½u¿ ?k];ÆF&










°hp> rttu_~ ((=_& ZS°hp> rttBr?F}I5)1,+'&ÌFHCuI F&&E41 EGF'&f=6F4Ws& AÚI F'&i=6F[V. W
(6C´).d1IVA<E$4\8Awe21­FH0UF1CuI







XR+$Z.H\]4s.}IVA(6Cf=6F'&<[¹\l4W=6F1­F}IT(60ycC+GF'&Ø.}IV0-(*&.)/+d1?A3'4sF'&&E41z)6\l4V&?A<F41F&y& AÚI F'&Q=6F¨\<.-1,+2J6A(6C5).21?A& A<FHCSC,F





















=(6CSC+¤F'&=6F[¹\]4WÉ0U.&F&?Aw3'4sFU=6F'&z1­F}IT(60yc+¤F'&!.kIV0-(&T)/+21 A3'4sF'&¢0UFHC_&o4sFH\8\<F&<(BcSI FHC4sF'&&E414\[F'&y& AÚI F'&Q=6F
;(04\w(090^A<F21F&FkIﬁ=6F<;>/,.}IT(0487IµAJB41­FH5?k]








(6C_& A=+21­.kIVA(CU\<F&>+#3'4s.}IVA(6C_&=6Fy=B1h(AÚI F40Z.HA&¦C0(04V&O=(6CSC,F}DE4V&I F:4C,F
A=+GFG=6F'&O1­FH\<.}IVAw(C&|FW6A&VI .HCuI F'&]S2!A8C&?A<>/\[F'&O[¹\l4W8='4UHJÏF}IO='4ªKcA+Z(6\l4sFHCuI FHC-[o(C,E}IVA(6C=6F'&O[¹\l4W8='4UL
0-(6CuIo1­.1CuIz)1,(Bc.$c,\<FH0UFHCJI4C6FA(1?AJ6A8C,Fj&?A809AD\<.HA1­FA=6F©E¤F'&+H\+10UFHCuI,&]};F}I¹I FU0F^H0UFªE
(60 ).21­.HAR&,(6CÉ.+}IT+
1,+G.1\8A&,+¤Fj&E41!\<F'&Q=(6CSC+¤F'&40ZFHC_&o4sFH\8\<F'&Q(BcSI FHC4sF'&y&o414\<FA&?AÚI F=6FU;>/6.kIT(04O]=?\ .2)).21­.ﬃ*~I|Io1,e'&ØEH\<.1A1­FH0UF1CuI
3'4sF!\<F'&+H\+H0ZFHCuI,&+}IY4=SA+&:&h(CJI¦0-(6A8C&>7 EG.'&O='4-HJ?FkI})6\]4V&O7?EG.'&M='4¨Kc0?E
(C1T1,+H\+'& .$4-Lª]ﬂ=?\F1C 1,+'&o4\ÚI F
3'4sF9EGF&+H\+10UFHCuI,&C6Fy)(*&F&he




14èmes JSE : l’eau, la ville, la vie (12-13 mai 2003) 



































        
   
      

 
ﬀ ﬁ   
ﬃ  !  # % ' ﬀ ﬀ
ﬃ ( ! * , - /
ﬀ ﬁ  
 ﬀ ﬁ   
ﬃ  !  # 1 2 2 ﬀ
3 4 ! * , - /

 
ﬀ ﬁ   
ﬃ  !  # % ' ﬀ ﬀ
ﬃ ( ! * , - /

 
ﬀ ﬁ   
ﬃ  !  # % ' ﬀ ﬀ
ﬃ ( ! * , - /
ﬃ  !  # % ' ﬀ ﬀ
ﬃ ( ! * , - /
ﬀ ﬁ  
 ﬀ ﬁ   
ﬃ  !  # 1 2 2 ﬀ
3 4 ! * , - /
ﬀ ﬁ  
 ﬀ ﬁ   
ﬃ  !  # 1 2 2 ﬀ
3 4 ! * , - /
ﬃ  !  # 1 2 2 ﬀ
3 4 ! * , - /
ﬀ # ﬁ

ﬀ ﬁ  
ﬃ  !  #    ﬁ
ﬃ ( ! * , - /
ﬃ  !  #    ﬁ
ﬃ ( ! * , - / ;
 ﬁ 
 ﬀ ﬁ  
ﬃ  !  # ﬀ <
;
<
3 4 ! * , - /
ﬃ  !  # ﬀ <
;
<







ŁOﬁ{o?Jx©«o@?¯mu°xaoOhu¯r°a7rOrx$?rO0KW¶SZh1.  roMLZuho®N µ
©IhoªSr«Z^©;&°xa






;F21I .HADC_&.46I F$41F&f(6CuI¶0{(CJIo1,+7v-SI F21?CcFGE!M Z·°{> rttBr*~ ÎFGENMBZF21Io/6> rtt}|?f3'4sF=6F'&f&,(B41­EGF&
)(B4Z.HA<F1CuI ^}Io1­F=SA&IVA8CgJB4+GF'&i).21k1­.2))(1Iim=6F&jZ.1\<F$41F&=6F1­.}IVA(*&ÈEG.21­.¤E}IT+21?A&VIVA3'4sF'&ÈFHCJIo1­F=6F4W
+H\+10UFHCuI,&]MN .21ªF$WFH0 )6\<FG>A8\¢.2)).21­.ﬃ*~I-3'4!X4C1­.2))(1I^0U.'&^&?A3'4sFFHCJIo1­FÉ\<Ff;4ÎF}I^\<F-Bc=6F 2>&,(6AÚI
1­F2)1h+'&­FHCJI .}IVA[='4#Io1Ì.2[¹A<EU.$46IT(60-(0c,A8\<F 7-,I Fd1?C'cFGENMZ^°hp>*rttBr?k]
7|CÏE
(0G).21­.HCJI\<F'&>1Ì.2))(C1VI,&(BcSI FHC4V&
FHCJIo1­FB\<F'&[¹\l4W5=6F<L F}IO=6Fﬃ9Ø.B.$ZFGEEGF$4W8(0cI FHC'4V&FHCJIo1­F!\<F'&O[¹\l4W8=6F CªF}IM=6FQNVc5&E41\YXpFHC_&ÌFH0yc,\<Fy=6F&
&?A I F'&¢F}I)(041\<F'&-|

















R U R V R X R Y R S R Z R [ R






Composition et comportement des retombées atmosphériques métalliques en zone urbaine 
9 / 12 
C^C6F<q(C,FS)F46I ^}Io1­F=SA&VIVA8CBJB4+GF &E41\<.ﬃµLAJB41­F<6>E
(60 )1?A&ÌF!FHCuIo1ÌF4\<F'&}Z.H\<F$41F&M=6Fﬃ1­.}IVA(C NVc|dtUF}I
L 9Ø. 5gt6>*3'4AV&­F=SA&IVADCBJB4sFS]ﬂ7CªF2[Y[VF}I >EGF}I¹I Fﬃq(6C6F!E#(CJIVA<FHCuI :t-mU|dtt
I =6F'&ﬁ1Ì.}IVA(*&EG.H\<E4\+'&Omﬃ).21VIVA1
=6F'&[¹\l4W5(BcSI FHC4V&ﬃ&o41|\<F'&&?A I F'&=6FQN .21?AR&­>*;>1,+}I F1A8\'FkI_ﬁ/SA<.HAR&k]
%
F<)(041ÌEGFHCuI .dJFy=6F'&ﬁZ.H\<F$41F&(BcSI FHC4sF'&m
;>/6.}IT(B4&ÌFH0yc,\<FÛ0{(A8C&A80 )(1I .HCuIz)B4A&h3'4!X~AD\¦C*Xp.}I¹I FHA8CJI<3'4sF 2t
I ]XZFU)6\l4V&­>EGF}I¹I FUq (C,F²C6F©E
(6CuIVA<F1CuI
3'4sF-#FkI>rt




(6\<F'&G)F$46I ^}Io1­F5[V.HAÚI FS]17CF2[Y[VF}I >|\<F&U&?A I F'&G3'4A>(6CuIØ\<.






















	 	  	   	   






;F}I¹I F q(C,FÔE#(CJIVA<FHCuI =6F 54: m gt
I =6F'&1­.}IVAw(& EG.H\[E$4\+'&m ).d1IVA1=6F'&=(6CSC0+GF'&=6F [¹\]4W








 ﬃ  (  ﬂ"	 	& "! ﬂ" 
	 ﬂ$#ﬁ ﬀ%! (	ﬂ
%
Xp.HC6.H\]_&ÌFÒFHCßE
(60 )(*&­.HCJI F )1?ADC6EHA).1\<F 72; N!?F&I4Cp(046IVAD\&I .kIVA&IVA3'4sF 3'4A)F21 0UF}I >).21\<.
&
E








µLAJB41ÌFyy)1h+'&­FHCJI F4\<F'&ﬁ1h+'&E4\ÚI .kI,&O(0cI FHC'4V&).21¦2; Nf=6F'&[¹\l4W=6F'&>& AÚI F'&O=6F:N .21 A&F}I=6F<;(04\w(090^A<F21F&]
;F'&1,+'&o4\ÚI .}I,&<&h(CJI>)1,+&­FHCJIT+'&>).211­.2))(1I.$4W¶.WF'&r¶F}Iu6>V=+}I F21?09ADC+'&).21|\YX<2; N¦>V3'4ALFW)6\8A3'4sF1CuI





(60 )SI F<=6.HC_& EGF}I¹I F<+}IY4=6F!EG.d1¦A8\1­F2)1,+&­FHCJI .HAÚI
=6FH2tAmZ5gt
I =6FB\<.SZ.21?A<.HC,EGFÖIT(SI .H\<F =6F&+H\+10UFHCuI,&F}I=(6C6EG>'C6F!C(B4V&O)F21?0UFkI¹I .HAÚIﬁ).&M4C,Fy=SAR&IVA8C,E}IVA(6C
FHCJIo1­F4\<F'&O=SA[Y[o+21­FHCJI,&`IYg)F'&O=6Fﬃ)(6\8\l4s.HCJI,&k]
|
14èmes JSE : l’eau, la ville, la vie (12-13 mai 2003) 







































 ﬁ ﬂ 







































































#ﬁﬂ & # (	ﬂ
ŁO{o77CWKDhI7¯r?rx$°xao³











(6C_&?Aw=+21­.HCJI²\[F'&A1,+'&o4\ÚI .}I,&5='4& AÚI F=6FN .21?A&Ì>BF}IÏFHC).21I .1CuI=6F\YX§/g)(,Io/0e'&­F3'4sF\<F'&5&,(B41­EGF&
C6.kIY41­FH\8\<F&U&E41ZEGF&?A I Fj[o(C1VI FH0UFHCJI<41Ec.HCA&,+i(CJI<4C%A80 ).¤E}IC+2J6\DAJFG.$c,\<FG> 4C6F5=SA&IVADC6E}IVA(6CÍFHCuIo1ÌFÛ\<F&
















Xp.$WFAu6> 3'4s.HCJIQm²\l4A<>O=SA&IVA8CgJB4sFUrÍ.$46Io1­F'&<J1h(04)F'&S3'4A>&,(6CuI¢\<FA;.G>ﬁ; 4s>0¨A F}ICi=*Xw4C,F
).21I >ªF}I >¨\[FNVc>U;= FkIj9Ø.G>=*X{.$46Io1ÌF ).d1I]D0+G.HC0-(ADC_&­>+}I .HCJIi=(CC+ﬂ\<F&ÉC(60yc01­F$4V&­F&&,(B41­EGF&
.HCJIo/B1,()6A3'4sF'&A)(SI FHCJIVA<FH\8\<F&A)1,+'&ÌFHCuI F'&6=6.HC_&©\[.1,+2J6A(6C7IN .GE$C,..HC=N .GE$C6.¤>Srtt}|?­>!A8\¢C*XpF'&I-).&
)(*&F&?A]c6\<FG>k).21ÎEGF}I¹I F	.2))1h(/E2/,FG>k=6F=+}I F21?0^A8C6F21)6\l4V&)1,+GE1A&,+H0ZFHCuI \YX(1?AJ6ADC6F=6F EGF&+1\+H0UFHCJI,&k]
%
X<A8CB[¹\l4sF1C6EGF=6F²EGF'&¢C(60yc01­F$4V&­F&y&h(041­E¤F'&!F&I¢FHCÈF2[Y[VF}I1­F2[¹\+}IT+¤F).21ØEGF}I¹I F².1C6.H\l&ÌF3'4ALC0(04V&)F21 0UF}I
=6F40-(6CuIo1­Fd1O3'4sF4\<Fy&?AÚI F<=6F:N .21 A&F'&VI &h(04V& \YX~ADCB[¹\l4sFHC,EGF<=6F4C(60yc01­F$4V&­F&>&,(B41­EGF'& .HCuIo/g1,(C)6Aw3'4sF'&k]
%
F'&<1h+'&E4\ÚI .kI,&(0cI FHC'4V&G&E41!\<Fj& AÚI FA=6FA;(04\(60909A[F21F&=SA&VIVA8CBJB4sF1CuI 2fJ1,(04)F&=*X+1\+H0UFHCJI,&­>O=6F$4Wi).21
1­.2))(1IMmÖ\YXp.$WFﬃr²FkIﬁ=6F4Wª.$46Io1­F'&).21ﬁ1­.2))(1Im4\YXp.$WF<u']J2!A8C_& A<>=6.HC_&¦\[Fﬃ)1­FH09A<Fd1EG.'&­>B4C6F<=SAR&IVA8C,E}IVA(6C
.2)).21Ì."*~IFHCuIo1­F9\<F&z+H\+H0UF1CuI,&>µOFG>L2!\<>e-6A<>O_ AOF}IOHJ>*N >L^>Kc]*;F}I.$WFBC(B4V&>)F21 0UF}IO)1,(Bc.$c,\<FH0UF1CuI
=6Fk=SA&VIVA8CBJB4sFd19\<F'&Z.2))(C1VI,&9C6.kIY41­FH\&{=6F'&U.2))(1I,&Z.2J1?A<E




















Composition et comportement des retombées atmosphériques métalliques en zone urbaine 












0U.HAR& +dJ.H\<FH0UF1CuImU4C6FA+¤E2/6FH\D\<FU)6\l4V&!\(EG.H\[FS];= \>&­FH0yc,\<F21­.1AÚI >M)1ÌFH09Ae21ÌFH0UFHCJI > 3'4sF²\<F&!0-+}I .$4W \(041h=_&
E
(6090UF²\<FA; 4s>}NVc> C6>²9Ø.G>|-Bc>¦F}I:;:(f(6CuI>4C,FU=SA&VIo1?Alcg46IVA(CÈEGFHCJIo1,+GFA&E414\[F6&?A I FU=6F{N .21 A&!.ZFGE 4C
J1­.
=SA[FHCuIz=6FªE
(6C6EGFHCJIo1­.}IVA(6CÈFHCj[o(6C6EkIVA(Ci=6F¨\X+H\w(AJ6C,FH0UFHCJIzm²E¤F8& AÚI FS]6XUF$4W,AeH0UF10UFHCuI >L\<F'&z+H\w+H0UFHCJI,&
2!\<>²µOF¤>|-A F}I>H C5(CJI=6F'&[¹\]4W5)6\l4V&z+H\<F$ZC+'&¢FHC©09AD\8A<F$4541Ec.1A8C57.;>1,+}I FHAD\?­>b0{(CJIo1­.HCuI\<F$41)1,(BZF1C6.HC,EGF
C(6CUC+2J6\DAJFG.$c,\<Fy=6F&:&h(041ÌEGF'&.HCuIo/g1,()6A3'4sF'&k]
%
FØIo1­.1AÚI FH0UFHCJIO=6F'&=(6CSC0+GF'&3'4A'. &E4A]Z6AsEGF}I¹I F<)1­FH09Aed1­F
+}I .2)F..2[Y[¹A8C0+EGF}I¹I F=+}I F21?0^A8C6.}IVAw(C=6F'&&h(041ÌEGF'&ÍFHC0-(6CuIo1Ì.HCuI¶\<. 0y4\ÚIVA)6\8A[EHAÚIT+=6F'&&,(B41­EGF'& F}I














(6CuIo1Ì.HA8CuI F&­>'F}IM=6.HC_&\<FﬃcB46I=*Xp.2[Y[¹A8C,F21EGF}I¹I F<+}IY4=6F¤>A8\*&ÌFH0yc,\<F21­.HA I`C0+GEGF'&^&­.HA1­F<=6F
=+$ZFH\())F21z=*X{.$46Io1ÌF'&z(046IVAD\&0U.}Io/0+H0U.}IVA3'4sF&z3'4AbC0(04V&)Fd1?0UF}I¹Io1­.1A<FHCuIO4C6F90UF1A8\8\<F$41ÌF+Z.H\l4s.kIVA(C5=6F&
=SA[Y[o+21ÌFHCuI,&¢E
(60 )(1I FH0UF1CuI,&¢.$ZFGEG>²).d14FWFH0 )6\[FG>bA8CJIo1,(='4sE}IVA(6C5=6F=(6CSC0+GF'&)6\l4V&z&.)+GE1A[¹A3'4sF'&E
(0^0UF
\<F'&6+$Z+HC,FH0UFHCJI,&A)6\l4Z,A<F$4WŁ(B4v=*X{.$46Io1ÌF'&5=(6CSC+¤F'&©0-+}IT+#(C1,(6\(J6A3'4sF'&57o/'409A=SA IT+'&­>ﬃZFHCJI >BFkI ES]@?k]?C9C,F
E
(6\8\<FGEkI F%.$4CAlZF¤.$4=6F&=SA[Y[o+21­FHCJI,&+H0UF}I¹I F41F&ª.2)).21­.ﬃ*~IUE#(090ZFi4C,Ff+}I .2)FÉA8C6E#(CJIT(041?C,.$c6\[FmEGF&
Io1­.$Z.$4WL]= \²C(B4V&&­F21­.1AÚIÍ.H\(1F&)(&^&?Alc,\<F=6FE21,+GFd1­>U)(041 E2/6.#3'4sF &,(B41­EGF¤>4C6FEG.21I F=*X<A=6FHCJIVAÚIT+
E


































14èmes JSE : l’eau, la ville, la vie (12-13 mai 2003) 























>K]\R\<KNMQICD4 ﬁŁ4 7¬*@K+X*CD487WU?0AFH@ﬃﬂ*4 Ä'487¬Q=<=<~4ﬂ0/)]M@ﬃ³QK]M ,g@ﬃ³<QX@½IﬃIGK+,6M®0M<{	FgV<@ ¶I @,ﬁ±©.*@A0»@"XÃQX[,!,FH@AXGI
K]M X[@"0ﬁIG@°FgV<@ @ﬃ³<QX@½I^I K-,/M ,R±" ,RXX[@#^FH)]1 0RI^IG@$Q)+@"{eOvV<0»<@AX Q,FH0ﬁI^I Kﬀ "V<0MRM<@A)DK]M K]MQIG@#^F% @A)+)JI4
jq<"rQjJ*j"t'l6!jJqÆ¬r"moxAjJ"t·*6]t'&()h·+*-,.jJqv*l0/<GtvsQl"x^no
,R)H4ﬀ9A¦9A=<7E9^<£o"9A~Rh4





















































M9NPORQSENUTV#V9W#N XZYA[\]3^`_DabN cedfa(gN(hEc.i5NjTkV#Vl7NmMTANM9n#o pkq#^sr tRu7_]3aq[vp\?VwwﬀwBVAV#V#V8x
